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Treatment ofmenorrhagia during menstruation: randomised
controlled trial of ethamsylate, mefenamic acid, and
tranexamic acid

John Bonnar, Brian L Sheppard

Abstract
Objective-To compare the efficacy and accept-

ability of ethamsylate, mefenamic acid, and tran-
examic acid for treating menorrhagia.
Design-Randomised controlled trial.
Setting-A university department of obstetrics

and gynaecology.
Subjects-76 women with dysfunctional uterine

bleeding.
Interventions-Treatment for five days from

day 1 of menses during three consecutive
menstrual periods. 27 patients were randomised
to take ethamsylate 500 mg six hourly, 23 patients
to take mefenamic acid 500 mg eight hourly, and
26 patients to take tranexamic acid 1 g six hourly.
Main outcome measures-Menstrual loss

measured by the alkaline haematin method in
three control menstrual periods and three
menstrual periods during treatment; duration of
bleeding; patient's estimation of blood loss;
sanitary towel usage; the occurrence ofdysmenor-
rhoea; and unwanted events.
Results-Ethamsylate did not reduce mean

menstrual blood loss whereas mefenamic acid re-
duced blood loss by 20% (mean blood loss 186 ml
before treatment, 148 ml during treatment) and
tranexamic acid reduced blood loss by 54% (mean
blood loss 164 ml before treatment, 75 ml during
treatment). Sanitary towel usage was significantly
reduced in patients treated with mefenamic acid
and tranexamic acid.
Conclusions-Tranexamic acid given during

menstruation is a safe and highly effective
treatment for excessive bleeding. Patients with
dysfunctional uterine bleeding should be offered
medical treatment with tranexamic acid before a
decision is made about surgery.
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Introduction
Excessive menstrual bleeding is a common complaint

and in any year around 5% ofwomen in the 30-49 year
age range consult their family doctors with this
problem.' In 1993, 821 700 prescriptions were issued
in England and Wales for menorrhagia at a cost of
,£7.2m.2 Menorrhagia accounts for 15% of gynaecologi-
cal referrals and half of the 90 000 hysterectomies per-
formed every year in the United Kingdom.3 A further
10 000 women are currently treated every year for men-
orrhagia by endometrial ablation. Most patients
complaining of menorrhagia have no detectable pelvic
disease and are diagnosed as cases of dysfunctional
uterine bleeding.
The mechanisms controlling menstrual bleeding are

poorly understood. In the past decade studies have
shown increased endometrial fibrinolysis and an altera-
tion in prostaglandin balance as local uterine
abnormalities present in dysfunctional uterine

bleeding.7 Antifibrinolytic drugs are effective in
decreasing excessive menstrual bleeding.5 8 9 The
prostaglandin synthetase inhibitor mefenamic acid'0 12
and the haemostatic ethamsylate" 14 have also been
widely used to control excessive menstrual bleeding. To
our knowledge there has been no comparative study of
these three treatments. We compared the effects of tran-
examic acid (an antifibrinolytic), mefenamic acid, and
ethamsylate in a randomised study of women with
objective evidence of menorrhagia.

Patients and methods
Patients were aged 35-46 years and complained of

regular heavy menstrual bleeding (table 1). Organic causes
of menorrhagia were excluded by gynaecological investi-
gation, which included hysteroscopy, endometrial biopsy,
and a cervical smear test three to 12 months before entry
into the study. We excluded patients with a history ofrenal
or hepatic impairment, previous thromboembolic disease,
inflammatory bowel disease, peptic or intestinal ulcera-
tion, or coagulation or fibrinolytic disorders.
When planning the study we estimated the number of

patients required assuming that the interpatient
standard deviation of the difference in average
menstrual blood loss before and during treatment
would be roughly 50 ml. A test based on normality
assumptions with a = 0.05 would have a power >0.80
for treatment differences of at least 40 ml if there were
at least 26 patients per treatment group. Assuming a
15% drop out frequency after randomisation we
estimated the required number of patients in the study
as 90, to be recruited at 45 a year.

Over two years 81 patients qualified for treatment out
of over 400 who were seen complaining of excessive
menstrual bleeding. Of these 81 patients, five withdrew
during treatment cycle 1 (two randomised to treatment
with mefenamic acid, two to treatment with etham-
sylate, and one to treatment with tranexamic acid) and
did not provide any follow up data. Seventy six patients
were therefore included in an intention to treat analysis
of efficacy and safety. Data on these patients were
included if they were known to have taken at least one
dose of the study drug and if they provided any follow
up data for one or more key efficacy variables.
The 76 women with dysfunctional uterine bleeding

had a mean menstrual loss greater than 80 ml measured
over three consecutive menstrual periods before
treatment. They were allocated by a computer
generated randomisation list to one of the three
treatments taken for five days from day 1 of bleeding
during the three subsequent menstrual periods. Twenty
seven patients were allocated to receive ethamsylate
500 mg six hourly, 23 patients to receive mefenamic
acid 500 mg eight hourly, and 26 patients to receive
tranexamic acid 1 g six hourly.

Menstrual blood loss was measured by the alkaline
haematin method.'5 The influence of treatment on the
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Table 1-Characteristics of patients in the three drug
treatment groups. Values are means (SD)

Mefenamic Tranexamic
Ethamsylate acid acid Total

(n = 27) (n = 23) (n = 26) (n = 76)

Age (years) 37 (8) 38 (8) 40 (5) 39 (7)
Height (cm) 164 (7) 161 (6) 160 (6) 162 (7)
Weight (kg) 64 (9) 66 (12) 66 (10) 65 (10)

duration of bleeding, the patient's estimation of blood
loss, the number of sanitary towels used, the occurrence
of dysmenorrhoea, and the nature, duration, incidence,
and severity of unwanted events were recorded. At the
end of the study patient acceptability was assessed by
asking, "Would you be prepared to continue with this
treatment?" If the patient answered "no" the reasons
were recorded.

Patients gave fully informed consent and the study
was approved by the hospital ethics committee.

Statistical methods-Paired and unpaired t tests were
used to compare menstrual blood loss in the three con-
trol and three treatment cycles (see fig 1). All final data
processing and statistical analyses were carried out with
SAS (version 6.06; SAS Institute Inc, Chicago) run on
a VAX 6320 computer system and StatXact (version
2.04; CYTEL Software Corporation, Chicago). For
each efficacy variable the arithmetic means of the three
pretreatment (control) and three treatment periods
were calculated. Quantitative efficacy variables were
analysed by fitting a linear model with treatment as a
factor with the three levels (tranexamic acid, mefenamic
acid, and ethamsylate). Logarithmic transformation was
carried out when appropriate. Comparisons were bases
on an F distribution and if the overall F test result was
significant tests for differences between treatment
groups were carried out.

200-
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100-

50-

0-

tOE Ethamsylate (no reduction in
menstrual blood loss)

U Mefenamic acid (20% reduction)
U Tranexamic acid (54% reduction)

Control Treatment

Fig 1 Mean menstrual blood loss of27 patients during three
pretreatment (control) cycles and three cycles during
treatment with ethamsylate, 23 patients during three pretreat-
ment cycles and three cycles during treatment with
mefenamic acid, and 26 patients during three pretreatment
cycles and three cycles during treatment with tranexamic
acid. Bars are SD

Table 2-Effect of the three drugs on duration of
bleeding, sanitary towel usage, and patient's assessment
of menstrual blood loss and dysmenorrhoea. Except
where stated otherwise values are numbers (percent-
ages) of patients

Mefenamic Tranexamic
Ethamsylate acid acid

(n = 27) (n = 23) (n = 26)
Menstrual blood loss:
Less 12 (44) 13 (57) 18 (69)
Same 5 (19) 5 (22) 4 (15)
Greater 8 (30) 4 (17) 4 (15)

Dysmenorrhoea:
Better 1 (4) 3 (13) 5(19)
Same 19 (70) 11(48) 14 (54)
Worse 4 (15) 8 (35) 7 (27)

Mean duration (days) (SD):
Control 5.7 (1.1) 5.8 (1.3) 5.5 (1.4)
Treatment 5.7 (2.0) 5.3 (1.3) 4.9 (1.8)

Mean No of sanitary towels (SD):
Control 25 (9.0) 25 (7.0) 23 (7.0)
Treatment 25 (9.0) 23 (9.0)' 20 (6.0)**

*P<0.05. **P<0.01.

Results
EFFECT ON MENSTRUAL LOSS

Figure 1 shows the effects of treatment on menstrual
blood loss. Treatment of 27 patients with ethamsylate
during three menstrual periods had no effect on blood
loss. Mean blood loss during the three control
menstrual periods ranged from 157 to 185 ml and dur-
ing the three treated menstrual periods from 161 to
185 ml. In 23 patients treated with mefenamic acid the
mean menstrual loss in the control cycles ranged from
159 to 199 ml and in the three treatment cycles from
138 to 168 ml. In 26 patients treated with tranexamic
acid the mean menstrual loss during the three control
cycles ranged from 143 to 178 ml; during treatment the
mean loss fell to 72-75 ml (fig 1).

Figure 2 compares the mean menstrual blood loss
during the three, control and three treatment cycles.
Ethamsylate had no effect on reducing blood loss,
mefenamic acid reduced blood loss by 20% (P<0.001),
and tranexamic acid reduced blood loss by 54%
(P<0.001). The change in mean blood loss between the
control and treatment cycles consisted of an increase of
8 ml (range 280 to 103 ml) with ethamsylate, a decrease
of43 ml (range 82 to 179 ml) with mefenamic acid, and
a decrease of 89 ml (range 24 to 214 ml) with
tranexamic acid. Comparing the results of treatment on
absolute changes in blood loss showed that tranexamic
acid reduced the mean loss by 97 ml more than with
ethamsylate (95% confidence interval 140 to 54 ml;
P<0.001) and by 56 ml more than with mefenamic acid
(90 to 2 ml; P<0.05) whereas mefenamic acid reduced
blood loss by 51 ml more than with ethamsylate (-96 to
-6 ml; P<0.05).

DURATION OF BLEEDING AND SANITARY TOWEL USAGE
There was no difference between the treatments in

the duration of menstrual bleeding (table 2). Patients
treated with ethamsylate used the same number of sani-
tary towels as in the control cycles. A significant reduc-
tion in the number of sanitary towels used was found in
patients treated with mefenamic acid (P<0.05) and
tranexamic acid (P<0.01).

PATIENT ASSESSMENT OF BLOOD LOSS AND
DYSMENORRHOEA
The women were asked whether their menstrual

blood loss during treatment was less, the same, or
greater. Twelve (44%) taking ethamsylate, 13 (57%)
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Fig 2-Mean menstrual blood loss during three control and
three treatment cycles in patients treated with ethamsylate
(no reduction in blood loss), mefenamic acid (20% reduction
in blood loss), and tranexamic acid (54% reduction in blood
loss). Bars are SD

taking mefenamic acid, and 18 (69%) taking tranexamic
acid thought their menstrual loss was less. Eight (30%)
patients taking ethamsylate thought their menstrual loss
was greater during treatment (table 2).
An improvement in dysmenorrhoea was reported by

one (4%) patient in the ethamsylate group, three (13%)
patients in the mefenamic acid group, and five (19%)
patients in the tranexamic acid group. There was no

change in dysmenorrhoea in 19 (70%) patients in the
ethamsylate group, 11 (48%) in the mefenamic acid
group, and 14 (54%) in the tranexamic acid group
(table 2).

PATIENT CONTINUATION OF TREATMENT

Eighteen women stopped treatment during the
study 11 of the 27 taking ethamsylate, three of the 23
taking mefenamic acid, and four of the 26 taking
tranexamic acid. Eleven of the 18 patients withdrew
after the first cycle of treatment. Poor efficacy was given
as the reason for withdrawal by five women taking
ethamsylate and one woman taking mefenamic acid.
Four other women taking ethamsylate, one of three

taking mefenamic acid, and three of five taking
tranexamic acid described an unwanted event such as
nausea, headache, and dizziness as the reason for with-
drawing from treatment.

PATIENT ACCEPTABILITY OF TREATMENT

At the end of the study 17 (74%) patients taking
mefenamic acid and 20 (77%) taking tranexamic
acid wished to continue the treatment. By contrast,
18 (67%) patients taking ethamsylate did not wish
to continue. Poor efficacy was given as the reason for
not continuing by nine of the 18 patients taking
ethamsylate, four of six taking mefenamic acid, and two
of six taking tranexamic acid. Nausea, headache, and
dizziness were reported by another eight women not
wishing to continue treatment-five taking ethamsylate,
one taking mefenamic acid, and two taking tranexamic
acid.

Discussion
EFFECT OF TREATMENT ON MENSTRUAL BLOOD LOSS

In women with objective evidence of menorrhagia we
have shown a significant reduction of menstrual blood
loss with mefenamic acid (20%) and tranexamic acid
(54%) but no effect with ethamsylate. Treatment with
tranexamic acid during menstruation had the highest
patient acceptance and reduced the mean menstrual
blood loss to 75 ml. The 20% reduction in blood loss
with mefenamic acid was less than adequate in our
patients, the mean menstrual loss during treatment
being 148 ml-that is, over three times normal.'6 Our
failure to show a reduction of the mean blood loss in
patients treated with ethamsylate is even more
surprising, as five patients withdrew from the study
during the treatment phase because of poor efficacy.
Few comparative studies have been undertaken on

the medical treatment of menorrhagia using objective
measurement of menstrual blood loss. In a previous
study we found that mefenamic acid reduced the mean
menstrual loss by 20% compared with 60% with dana-
zol over two consecutive menstrual periods; adverse side
effects were significantly more common with danazol
(75% of patients) than with mefenamic acid (30%).'7
The percentage reduction in menstrual blood loss
reported with mefenamic acid is usually in the range
20-35%,"' 1819 though reductions of up to 46% have
been reported.20
The reduction in menstrual blood loss during

treatment with mefenamic acid and tranexamic acid
was associated with a significant decrease in the number
of sanitary towels used but the duration of bleeding was
not affected. A previous study of ethamsylate recorded a
significant reduction in the number of tampons and
duration of bleeding2' but we found no effect of etham-
sylate on these variables.

PATIENT ACCEPTABILITY

The frequency of unwanted events was slightly
increased during treatment. Many such events reported
during treatment for menorrhagia are symptoms arising
during menstruation and may not be related to the
treatment. The frequency of nausea, however, was
increased with tranexamic acid and mefenamic acid.
Other workers have reported up to 30% of patients
experiencing headache and gastrointestinal disturbance
with mefenamic acid'7 and tranexamic acid.8 An impor-
tant part of any treatment evaluation is patient
acceptability. Patient satisfaction as shown by willing-
ness to continue treatment after the study was high for
both tranexamic acid (77%) and mefenamic acid (74%)
and low in patients taking ethamsylate (33%). Patients
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Key messages

* Mechanisms controlling menstrual bleeding are
poorly understood
* In any year around 5% of women aged 30-49
years visit their general practitioners with menor-
rhagia
* Every year in the United Kingdom around
45 000 hysterectomies and a further 10 000
endometrial ablations are performed for menor-
rhagia
* The commonest drug prescribed in the British
Isles for menorrhagia (norethisterone) has little or
no effect in reducing menstrual bleeding
* Tranexamic acid (an antifibrinolytic) 1 g six to
eight hourly reduces menstrual blood loss by over
half and should be offered to women with dysfunc-
tional bleeding before a decision is made about
surgery

treated with mefenamic acid, and more so with etham-
sylate, reported poor efficacy as the main reason for not
continuing.

COMPARISON WITH HORMONAL TREATMENT

A recent analysis of prescribing patterns in general
practice for menorrhagia disclosed that norethisterone
was the most commonly prescribed drug (38% of
patients), followed by mefenamic acid (27%); tran-
examic acid was prescribed in 5% of cases.2 The wide-
spread use of hormone treatment is based on the false
premise that menorrhagia is due to a hormonal
imbalance. Progestogen is effective in patients with anov-
ulatory dysfunctional uterine bleeding. However, most
women with dysfunctional uterine bleeding show no
evidence of any hormonal disorder and in accord with
other studies22 23 we find that 95% have regular ovu-
latory cycles. A report on treating objectively proved
menorrhagia with norethisterone showed no significant
reduction of menstrual loss.24 Another study of
norethisterone showed a decrease of 10-15% in
menstrual bleeding compared with a 30% reduction
with mefenamic acid.'8 In a recent comparative study of
ovulatory menorrhagia tranexamic acid reduced the
mean menstrual blood loss by 45% and norethisterone
increased mean blood loss by 20%.25

Prescribing ineffective medical treatment for exces-
sive menstrual bleeding seems to be widespread. This
must contribute to the large number of patients having
hysterectomy for menorrhagia in the United Kingdom
on the indication of failed medical treatment. In
Scandinavia, where tranexamic acid is the most widely
used drug for menorrhagia, the hysterectomy rate is less
than half that in the United Kingdom.

Conclusion
Over 90% of menstrual blood loss occurs during the

first three days of menstruation both in normal
menstruation and in menorrhagia.22 23 Treatment to
reduce menstrual blood loss will have maximal effect if
given during these three days. Tranexamic acid 1 g
every six to eight hours during these three days would
reduce menstrual blood loss by over half and return

menstrual bleeding to normal for most women. We
recommend that patients should be offered effective
drug treatment with tranexamic acid before deciding on
surgical treatment. The reluctance to prescribe
tranexamic acid in Britain may be partly due to a few
isolated reports of thromboembolism. Large scale stud-
ies in Scandinavia have shown that the incidence of
thrombosis in women treated by tranexamic acid is no
different from the spontaneous incidence of thrombosis
in women."
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